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Table 1. Total birds observed and number of locations on systematic aerial survey transects flown north from the central Beaufort
Sea coast up to 70 km offshore.

Total birds observed

Number of locations

28 24 27 25 28 25 28 24 27 25 28 25
June June July July Aug Aug June June July July Aug Aug
Sppn  Species 1999 2000 1999 2000 1999 2000/ Total [1999 2000 1999 2000 1999 2000| Total
Olds  Long-tailed Duck 184 139 2213 1916 2722 1629 8803 27 39 75 124 217 91| 573
Kiei  King Eider 124 44 3225 1202 751 147| 5493 24 8 86 56 27 49| 250
Susc  Surf Scoter 0 102 117 340 377 96| 1032 0 11 8 31 20 6 76
Coei  Common Eider 120 434 133 172 72 4 935 47 42 23 16 14 4 146
Glgu  Glaucous Gull 143 290 79 171 117 106 906 74 82 57 79 60 58 410
wmam seal spp. 5 479 0 26 0 157 667 5 298 0 18 0 102 423
Scot  unident. Scoter 96 37 0 370 0 39| 542 9 8 0 45 0 11 73
Unei  unident. Eider 6 0 0 144 29 154 333 3 0 0 5 10 62 80
Palo  Pacific Loon 23 58 40 73 45 45| 284 21 49 34 69 38 37| 248
Ussb  small shorebird 0 6 2 0 209 16| 233 0 3 1 0 13 2 19
Wwsc  White-winged Scoter 0 38 0 164 0 2 204 0 4 0 7 0 1 12
Nopi  Northern Pintail 2 130 40 1 0 0 173 1 7 2 1 0 0 11
Wfgo White-fronted Goose 16 18 100 5 0 29 168 5 8 1 1 0 2 17
Scau  Scaup 0 0 88 0 66 0 154 0 0 3 0 8 0 11
Spei  Spectacled Eider 0 0 0 144 4 0 148 0 0 0 5 2 0 7
Bran  Black Brant 22 14 0 50 0 0 86 3 1 0 1 0 0 5
Rtlo  Red-throated Loon 0 17 7 21 14 6 65 0 12 6 16 12 4 50
Jaeg  Jaeger spp. 1 28 4 5 8 6 52 1 19 3 4 4 4 35
Arte  Arctic Tern 0 28 2 4 1 16 51 0 3 1 2 1 3 10
Bilsc  Black Scoter 0 0 0 39 0 7 46 0 0 0o 17 0 2 19
Yblo  Yellow-billed Loon 1 8 16 0 0 2 27 1 6 13 0 0 2 22
Cago Canada Goose 0 10 8 0 7 0 25 0 2 1 0 2 0 5
Sngo  Snow Goose 0 0 25 0 0 0 25 0 0 1 0 0 0 1
Rbme Red-breasted Merganser 0 2 0 0 23 0 25 0 1 0 0 8 0 9
Tusw  Tundra Swan 9 8 0 0 2 2 21 2 3 0 0 1 1 7
Ulsb  large shorebird 15 1 0 0 0 0 16 1 1 0 0 0 0 2
Emgo Emperor Goose 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sacr  Sandhill Crane 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Stei Steller's Eider 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Colo  Common Loon 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Mall  Mallard 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gadw Gadwall 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Amwi  American Wigeon 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Agwt  Green-winged Teal 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bwte  Blue-winged Teal 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Nsho  Northern Shoveler 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Redh  Redhead 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Canv  Canvasback 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rndu  Ring-necked Duck 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gold  Goldeneye 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Buff  Bufflehead 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Come Common Merganser 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rngr  Red-necked Grebe 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Megu Mew Gull 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sagu  Sabine's Gull 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table 2. Population estimates of total birds observed based on central Beaufort Sea offshore aerial surveys flown beginning on 28 June 1999, 27 July 1999, 24
June 2000, and 25 July 2000. Each 3-4 day survey included systematic north-south transects crossing 50 polygons categorized into 22 strata based on habitat and
geographic location. Jack-knifed variance estimates were calculated among surveys with weights proportional to the transect area observed in each replicate.

Long-tailed Duck Glaucous Gull
Transect
Stratum Number sampled
stratum name stratum area sgkm transects areasgkm N obs  Density Pop.Index SE pop CV Nobs Density Pop.Index SE pop Cv
Shoreline - East 1 76.9 37 9.2 653  73.75 5669 4195 0.740 24 253 194 81 0.415
Shoreline - Center 7 42.4 15 8.8 0 0.00 0 0 0.000 136 15.29 648 328 0.506
Shoreline - Industrial 12 47.2 41 7.7 71 9.07 428 320 0.748 2 0.26 12 7 0.593
Shoreline - Colville 19 23.7 26 5.9 1 0.17 4 4 1.021 7 120 28 29 1.023
Shoreline — West 18 323 25 6.6 16 2.44 79 75 0.949 9 136 44 10 0.235
Barrier Island protected - East 3 30.5 12 3.4 112 32.30 984 1028 1.045 21 6.09 185 137 0.741
Barrier Island protected - Center 10 17.9 7 2.6 17 6.55 118 118 1.008 11 426 76 47 0.621
Barrier Island protected - Industrial 15 25.9 23 6.1 41 6.84 177 118 0.665 26 431 112 112 1.005
Barrier Island protected - West 21 4.4 3 0.5 0 0.00 0 0 0.000 1 203 9 9 1.009
Barrier Island pass - East 4 19.1 8 3.2 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Barrier Island pass - Center 9 53.1 34 14.4 56 3.86 205 205 1.003 2 014 7 4 0.550
Barrier Island pass - Industrial 14 241 21 85 5 0.61 15 15 1.006 44 515 124 65 0.523
Mid-lagoon - Center 8 750.2 39 189.6 1292 6.79 5092 2949 0.579 119 0.63 475 183 0.385
Mid-lagoon - East 2 3009 24 67.0 495 7.36 2216 1215 0.548 9 013 40 26 0.670
Mid-lagoon - Industrial 13 2238 44 61.3 286 4.65 1040 665 0.639 11 018 40 12 0.289
Nearshore marine - East 5 130.6 22 255 314 1215 1586 1448 0.913 1 004 5 5 1.063
Nearshore marine - Center 11 126.3 35 39.2 71 1.82 230 141 0.612 0 0.00 0 0 0.000
Nearshore marine - Industrial 16  192.3 45 59.4 68 1.14 220 149 0.678 11  0.18 36 19 0.540
Nearshore marine - West 20 14839 58  427.0 700 1.64 2436 1907 0.783 134 0.31 466 119 0.255
Offshore marine - East 6 49142 57 7838 48 0.06 286 214 0.749 11 001 71 43 0.607
Offshore marine - Center 17 43127 62 1121.8 41 0.04 157 104 0.660 27 0.02 104 48 0.465
Offshore marine - West 22 23416 42 628.1 14 0.02 52 52 1.000 19  0.03 70 56 0.791
Total = 15174.0 680 3479.7 4301 1.38 20994 5940 0.283 625 0.18 2748 457 0.166
King Eider Common Eider Spectacled Eider
N obs Density Pop.Index SE pop CV  Nobs Density Pop.Index SE pop CV Nobs Density Pop.Index SE pop CcVv
Shoreline - East 4 041 31 32 1.028 4 0.42 32 21 0.656 0 0.00 0 0 0.000
Shoreline - Center 2 023 10 10  1.006 10 1.14 48 38 0.787 0 0.00 0 0 0.000
Shoreline — Industrial 0 0.00 0 0  0.000 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Shoreline — Colville 0 0.00 0 0 0.000 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Shoreline — West 1 015 5 5 1.034 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Barrier Island protected - East 0 0.00 0 0  0.000 8 2.29 70 75 1.072 0 0.00 0 0 0.000
Barrier Island protected - Center 0 0.00 0 0 0.000 1 0.39 7 7 1.009 0 0.00 0 0 0.000
Barrier Island protected - Industrial 1 017 4 4 1.004 8 1.29 33 33 1.000 0 0.00 0 0 0.000
Barrier Island protected - West 0 0.00 0 0  0.000 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Barrier Island pass - East 0 0.00 0 0  0.000 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Barrier Island pass — Center 0 0.00 0 0  0.000 1 0.07 4 4 1.003 0 0.00 0 0 0.000
Barrier Island pass - Industrial 0 0.00 0 0  0.000 40 4.60 111 112 1.011 0 0.00 0 0 0.000
Mid-lagoon — Center 9 0.05 36 31 0874 88 0.47 349 75 0.216 0 0.00 0 0 0.000
Mid-lagoon — East 7 011 33 34 1.023 59 0.91 272 146 0.535 0 0.00 0 0 0.000
Mid-lagoon — Industrial 0 0.00 0 0  0.000 9 0.15 33 33 1.006 0 0.00 0 0 0.000
Nearshore marine - East 21 0.80 105 111 1.064 32 1.23 161 45 0.282 0 0.00 0 0 0.000
Nearshore marine — Center 113 288 363 311 0.855 15 0.39 49 49 1.000 0 0.00 0 0 0.000
Nearshore marine - Industrial 4 0.07 13 13 1.000 102 1.72 330 133 0.402 0 0.00 0 0 0.000
Nearshore marine — West 338 0.79 1176 766  0.651 279 0.65 968 818 0.845 1 0.00 3 3 1.000
Offshore marine - East 952 1.26 6201 6385 1.030 92 0.11 560 276 0.493 0 0.00 0 0 0.000
Offshore marine — Center 878 0.79 3411 2208  0.647 64 0.06 247 194 0.785 43 0.04 166 166 1.003
Offshore marine — West 2253  3.61 8454 5104  0.604 7 0.01 26 26 1.000 100 0.16 371 371 1.001

Total = 4583 1.31 19842 8508  0.429 819 0.22 3300 924 0.280 144  0.04 540 407 0.753
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Table 2 (continued). Population estimates of total birds observed based on central Beaufort Sea offshore aerial surveys flown beginning on 28 June 1999, 27 July
1999, 24 June 2000, and 25 July 2000. Each 3-4 day survey included systematic north-south transects crossing 50 polygons categorized into 22 strata based on habitat
and geographic location. Jack-knifed variance estimates were calculated among surveys with weights proportional to the transect area observed in each replicate.

Pacific Loon Red-throated Loon
Transect
Stratum Number  sampled
stratum name stratum area sqgkm transects area sgkm N obs Density Pop.Index SE pop CV _Nobs Density Pop.Index SE pop Ccv
Shoreline - East 1 76.9 37 9.2 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Shoreline — Center 7 424 15 8.8 0 0.00 0 0 0.000 2 022 9 9 1.002
Shoreline — Industrial 12 47.2 41 7.7 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Shoreline — Colville 19 23.7 26 5.9 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Shoreline — West 18 323 25 6.6 1 015 5 5 1.027 0 0.00 0 0 0.000
Barrier Island protected - East 3 30.5 12 34 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Barrier Island protected - Center 10 17.9 7 2.6 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Barrier Island protected - Industrial 15 25.9 23 6.1 2 0.33 9 5 0.620 0 0.00 0 0 0.000
Barrier Island protected - West 21 4.4 3 0.5 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Barrier Island pass - East 4 19.1 8 3.2 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Barrier Island pass — Center 9 53.1 34 14.4 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Barrier Island pass - Industrial 14 241 21 8.5 2 0.23 6 6 1.010 0 0.00 0 0 0.000
Mid-lagoon — Center 8 750.2 39 189.6 16 0.08 63 16 0.254 7 004 27 12 0.432
Mid-lagoon — East 2 3009 24 67.0 9 013 40 26 0.636 1 001 4 4 1.021
Mid-lagoon — Industrial 13 2238 44 61.3 10 0.16 37 17 0473 4 0.06 14 10 0.675
Nearshore marine - East 5 130.6 22 255 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Nearshore marine — Center 11 126.3 35 39.2 1 0.03 3 3 1.000 2 0.05 6 6 1.000
Nearshore marine - Industrial 16 1923 45 59.4 7 0.12 23 13 0.593 2 0.03 6 6 1.000
Nearshore marine — West 20 1483.9 58 427.0 56 013 195 62 0.319 11 0.03 38 17 0.450
Offshore marine - East 6 4914.2 57 783.8 31 004 191 81 0.423 6 001 35 35 1.014
Offshore marine — Center 17 43127 62 1121.8 33 0.03 127 82 0.650 2 0.00 8 4 0.556
Offshore marine — West 22 23416 42 628.1 18  0.03 67 52 0.780 4 0.01 15 15 1.000
Total = 15174.0 680  3479.7 186  0.05 764 146 0.191 41 0.01 164 47 0.286
Yellow-billed Loon Scoter species
N obs Density Pop.Index SE pop CV _ Nobs Density Pop.Index SE pop CcVv
Shoreline - East 1 0.10 8 8 1.028 4 042 32 18 0.563
Shoreline — Center 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Shoreline — Industrial 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Shoreline — Colville 0 0.00 0 0 0.000 0 000 0 0 0.000
Shoreline — West 1 015 5 5 1.036 1 015 5 5 1.034
Barrier Island protected - East 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Barrier Island protected - Center 0 0.00 0 0 0.000 3 1.16 21 21 1.009
Barrier Island protected - Industrial 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Barrier Island protected - West 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Barrier Island pass - East 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Barrier Island pass — Center 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Barrier Island pass - Industrial 0 0.00 0 0 0.000 7 0.81 19 9 0478
Mid-lagoon — Center 4 0.02 16 11 0.690 131 0.69 519 262 0.504
Mid-lagoon — East 0 0.00 0 0 0.000 71 1.03 310 199 0.645
Mid-lagoon — Industrial 0 0.00 0 0 0.000 119 1.92 429 275 0.641
Nearshore marine - East 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Nearshore marine — Center 1 0.03 3 3 1.000 0 0.00 0 0 0.000
Nearshore marine - Industrial 1 002 3 3 1.000 3 005 10 10 1.000
Nearshore marine — West 13 0.03 45 23 0.508 754 1.76 2616 1910 0.730
Offshore marine - East 0 0.00 0 0 0.000 25 0.03 150 91 0.608
Offshore marine - Center 1 0.00 4 4 1.000 119 0.11 458 459 1.002
Offshore marine - West 3 0.00 11 7 0.667 66 0.10 245 245 1.001

Total = 25 0.01 95 29 0.302 1303  0.32 4814 2028 0.421
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Table 3. Population estimates of total birds observed based on central Beaufort Sea offshore aerial surveys flown beginning on 31 August 1999 and
25 August 2000. Each 3-4 day survey included systematic north-south transects crossing 50 polygons categorized into 22 strata based on habitat and
geographic location. Variance estimates were calculated among surveys with weights proportional to the transect area observed in each replicate.

Long-tailed Duck Glaucous Gull
Transect
Stratum  Number sampled
stratum name stratum area sqgkm _transects area sgkm N obs Density Pop.Index SE pop CV _ Nobs Density Pop.Index SE pop Cv
Shoreline - East 1 76.9 21 3.2 70 18.66 1434 575 0.401 7 289 222 122 0.548
Shoreline - Center 7 424 5 14 0 0.00 0 0 0.000 2 1.60 68 25 0.368
Shoreline - Industrial 12 47.2 25 3.3 0 0.0 0 0 0.000 2 048 23 23 1.000
Shoreline - Colville 19 23.7 17 2.2 0 0.00 0 0 0.000 2 085 20 20 1.000
Shoreline - West 18 323 22 5.0 0 0.00 0 0 0.000 11 2.56 83 42 0.510
Barrier Island protected - East 3 30.5 7 1.7 32 1671 509 104 0.204 2 0.75 23 23 1.000
Barrier Island protected - Center 10 17.9 4 1.1 17 18.91 339 339 1.000 2 2.23 40 40 1.000
Barrier Island protected - Industrial 15 25.9 17 2.8 53 18.58 482 298 0.618 9 316 82 27 0.327
Barrier Island protected - West 21 4.4 2 0.3 0 0.00 0 0 0.000 1 2.01 9 9 1.000
Barrier Island pass - East 19.1 5 17 6 8.26 157 157 1.000 0 0.00 0 0 0.000
Barrier Island pass - Center 9 53.1 23 7.7 150 19.85 1053 1053 1.000 4 053 28 28 1.000
Barrier Island pass - Industrial 14 241 14 5.0 64 12.65 305 48 0.157 15 299 72 0 0.003
Mid-lagoon - Center 750.2 25 79.5 94 117 877 147 0.168 22 0.29 218 147 0.676
Mid-lagoon - East 2 3009 15 31.1 1722 58.14 17497 12648 0.723 3 010 31 31 1.000
Mid-lagoon - Industrial 13 2238 31 335 153  4.62 1033 901 0.872 31 092 205 151 0.736
Nearshore marine - East 5 130.6 14 13.2 12 0.60 78 78 1.000 1 016 21 21 1.000
Nearshore marine - Center 11 126.3 27 19.6 132 6.66 841 553 0.657 1 0.05 6 6 1.000
Nearshore marine - Industrial 16 1923 34 29.1 30 1.04 201 136 0.677 29 0.98 189 162 0.857
Nearshore marine - West 20 1483.9 45 2178 1117 513 7616 1801 0.236 35 016 239 35 0.146
Offshore marine - East 6 4914.2 64  490.8 227 041 1997 1003 0.502 1 0.00 14 14 1.000
Offshore marine - Center 17 43127 57 5623 165 0.29 1270 272 0.214 9 002 69 9 0.125
Offshore marine - West 22 23416 29 3181 279 0.90 2101 1347 0.641 9 0.03 69 69 1.000
Total = 23 15174.0 503 1830.4 4323 249 37792 12999 0.344 198 0.11 1730 316 0.183
King Eider Common Eider Spectacled Eider

N obs  Density Pop.Index  SE pop CV _ Nobs Density Pop.Index SE pop CV _ Nobs Density Pop.Index SE pop CcVv

Shoreline - East 0 0.00 0 0 0.000 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Shoreline - Center 0 0.00 0 0  0.000 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Shoreline - Industrial 0 0.00 0 0 0.000 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Shoreline - Colville 0 0.00 0 0 0.000 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Shoreline - West 64 10.04 324 324 1.000 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Barrier Island protected - East 0 0.00 0 0  0.000 4 436 133 110 0.829 0 0.00 0 0 0.000
Barrier Island protected - Center 0 0.00 0 0  0.000 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Barrier Island protected - Industrial 0 0.00 0 0  0.000 1 035 9 9 1.000 0 0.00 0 0 0.000
Barrier Island protected - West 0 0.00 0 0 0.000 0 000 0 0 0.000 0 0.00 0 0 0.000
Barrier Island pass - East 0 0.00 0 0  0.000 41 56.41 1075 1075 1.000 0 0.00 0 0 0.000
Barrier Island pass - Center 0 0.00 0 0  0.000 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Barrier Island pass - Industrial 0 0.00 0 0  0.000 3 056 14 14 1.000 0 0.00 0 0 0.000
Mid-lagoon - Center 0 0.00 0 0 0.000 4 005 35 35 1.000 0 0.00 0 0 0.000
Mid-lagoon - East 0 0.00 0 0 0.000 14 048 145 145 1.000 0 0.00 0 0 0.000
Mid-lagoon - Industrial 0 0.00 0 0 0.000 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Nearshore marine - East 0 0.00 0 0  0.000 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Nearshore marine - Center 0 0.00 0 0 0.000 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Nearshore marine - Industrial 0 0.00 0 0 0.000 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Nearshore marine - West 124 0.57 845 147 0.174 3 0.01 20 7 0.333 0 0.00 0 0 0.000
Offshore marine - East 25 0.07 321 258  0.804 1 0.00 8 8 1.000 0 0.00 0 0 0.000
Offshore marine - Center 28 0.05 213 104  0.490 5 001 38 38 1.000 0 0.00 0 0 0.000
Offshore marine - West 656 2.13 4994 4710  0.943 0 000 0 0 0.000 4 001 30 30 1.000
Total = 897 0.44 6698 4732 0.706 76  0.10 1477 1092 0.739 4 0.00 30 30 1.000
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Table 3 (continued). Population estimates of total birds observed based on central Beaufort Sea offshore aerial surveys flown beginning on 31
August 1999 and 25 August 2000. Each 3-4 day survey included systematic north-south transects crossing 50 polygons categorized into 22 strata
based on habitat and geographic location. Variance estimates were calculated among surveys with weights proportional to the transect area
observed in each replicate.

Pacific Loon Red-throated Loon
Transect
Stratum Number sampled
stratum name stratum area sgkm transects areasgkm N obs  Density Pop.Index SE pop CV _ Nobs Density Pop.Index SE pop Cv
Shoreline - East 1 76.9 21 3.2 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Shoreline — Center 7 424 5 14 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Shoreline — Industrial 12 47.2 25 33 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Shoreline — Colville 19 23.7 17 2.2 0 0.00 0 0 0.000 2 085 20 20 1.000
Shoreline — West 18 323 22 5.0 0 0.00 0 0 0.000 2 031 10 10 1.000
Barrier Island protected - East 3 30.5 7 1.7 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Barrier Island protected - Center 10 17.9 4 11 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Barrier Island protected - Industrial 15 259 17 2.8 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Barrier Island protected - West 21 44 2 0.3 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Barrier Island pass - East 4 19.1 5 1.7 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Barrier Island pass — Center 9 53.1 23 7.7 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Barrier Island pass - Industrial 14 24.1 14 5.0 1 0.19 5 5 1.000 0 0.00 0 0 0.000
Mid-lagoon — Center 8 750.2 25 79.5 2 0.02 18 18 1.000 1 001 9 9 1.000
Mid-lagoon — East 2 3009 15 311 3 0.10 31 31 1.000 1 0.03 10 10 1.000
Mid-lagoon — Industrial 13 2238 31 335 9 0.27 60 6 0.099 0 0.00 0 0 0.000
Nearshore marine - East 5 130.6 14 13.2 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Nearshore marine — Center 11 126.3 27 19.6 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Nearshore marine - Industrial 16 1923 34 29.1 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Nearshore marine — West 20 14839 45 2178 31 0.14 211 76 0.357 7 0.03 48 20 0.427
Offshore marine - East 6 4914.2 64  490.8 8 0.02 105 89 0.850 3 001 41 41 1.000
Offshore marine — Center 17 43127 57 562.3 12 0.02 91 60 0.659 2 0.00 15 15 1.000
Offshore marine — West 22 23416 29 3181 20 0.06 145 54 0.370 2 0.01 15 15 1.000
Total = 23 15174.0 503 1830.4 86 0.04 666 146 0.220 20 0.01 169 57 0.339
Yellow-billed Loon Scoter species
N obs Density Pop.Index SE pop CV ~ Nobs Density Pop.Index SE pop Cv
Shoreline - East 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Shoreline — Center 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Shoreline — Industrial 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Shoreline — Colville 1 042 10 10 1.000 0 0.00 0 0 0.000
Shoreline — West 0 0.00 0 0 0.000 1 0.16 5 5 1.000
Barrier Island protected - East 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Barrier Island protected - Center 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Barrier Island protected - Industrial 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Barrier Island protected - West 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Barrier Island pass - East 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Barrier Island pass — Center 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Barrier Island pass - Industrial 0 0.00 0 0 0.000 2 0.38 9 9 1.000
Mid-lagoon — Center 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Mid-lagoon — East 0 0.0 0 0 0.000 0 0.00 0 0 0.000
Mid-lagoon — Industrial 0 0.00 0 0 0.000 51 1.51 339 176 0.521
Nearshore marine - East 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Nearshore marine — Center 0 0.00 0 0 0.000 1 0.05 7 7 1.000
Nearshore marine — Industrial 0 0.00 0 0 0.000 8 0.27 52 52 1.000
Nearshore marine — West 1 0.00 7 7  1.000 421 1.93 2863 1906 0.666
Offshore marine - East 0 0.00 0 0 0.000 27 0.04 212 212 1.000
Offshore marine — Center 0 0.00 0 0 0.000 1 0.00 8 8 1.000
Offshore marine — West 0 0.00 0 0 0.000 0 0.00 0 0 0.000
Total = 2 0.00 17 12 0.720 512 0.23 3494 1927 0.551
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Table 4. Total birds exposed to oil summed over 30 days for July and August oil spill trajectory models. The range of model results are shown by the interaction
of variation in both bird density (upper 90% confidence interval, mean, and lower 90% C.1.) and spill trajectory severity (maximum, 90% quantile, average, 10%
quantile, and minimum exposure).

Bird Density: Upper 90% C.I. bird density Mean bird density Lower 90% C.I. bird density rggo of
m:
Oil spill trajectory: most 90%high average 10%low  least most 90%high average 10%low  least  most 90%high average 10%low  leastf 50m
July trajectories - 50 m grid cells
Long-tailed Duck 13795 7744 2968 168 50 6498 3667 1443 84 25 382 209 86 4 1
Glaucous Gull 1671 870 389 16 3 939 487 217 10 2 219 119 51 3 1
King Eider 7549 1746 581 2 0 3102 679 232 1 0 157 34 11 0 0
Common Eider 1172 765 281 7 2 618 425 159 5 1 243 154 58 2 1
Spectacled Eider 139 10 5 0 0 52 2 2 0 0 1 0 0 0 0
Pacific Loon 260 105 40 1 0 147 62 23 1 0 40 19 8 0 0
Red-throated Loon 72 48 19 1 0 33 21 8 0 0 7 3 1 0 0
Yellow-billed Loon 33 20 8 0 0 15 8 3 0 0 0 0 0 0 0
Scoter species 1450 657 289 10 3 668 342 147 5 2 70 48 18 1 0
July trajectories - 25 m grid cells
Long-tailed Duck 9756 5827 2319 152 41 4653 2810 1130 77 20 287 163 67 4 1 0.783
Glaucous Gull 1282 646 305 14 3 724 363 170 9 2 173 94 40 3 1 0.784
King Eider 5688 1358 430 2 0 2338 523 172 1 0 120 24 8 0 0 0.738
Common Eider 848 571 213 7 1 491 322 121 5 1 198 114 45 2 1 0.761
Spectacled Eider 106 6 3 0 0 40 0 1 0 0 0 0 0 0 0 0.654
Pacific Loon 184 77 30 1 0 105 45 18 1 0 25 15 6 0 0 0.756
Red-throated Loon 56 36 14 1 0 27 16 6 0 0 5 2 1 0 0 0.759
Yellow-billed Loon 29 16 6 0 0 11 6 2 0 0 0 0 0 0 0 0.748
Scoter species 979 503 219 9 3 444 264 112 5 2 58 35 14 1 0 0.764
August trajectories - 50 m grid cells
Long-tailed Duck 28640 15825 4380 28 5| 13281 7365 2062 22 4 1083 411 185 13 3
Glaucous Gull 1042 452 150 12 2 498 229 72 6 1 94 40 10 0 0
King Eider 307 58 19 0 0 152 25 8 0 0 22 1 1 0 0
Common Eider 3324 1452 330 1 0 1272 555 125 0 0 13 6 1 0 0
Spectacled Eider 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pacific Loon 176 50 21 1 0 82 26 9 0 0 27 9 2 0 0
Red-throated Loon 53 15 7 0 0 16 6 2 0 0 0 0 0 0 0
Yellow-billed Loon 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Scoter species 609 198 47 0 0 270 97 22 0 0 28 10 2 0 0
August trajectories - 25 m grid cells
Long-tailed Duck 20367 13919 3633 25 4 9447 6442 1710 20 3 823 342 153 11 2 0.830
Glaucous Gull 804 368 124 10 2 382 180 59 5 1 72 28 8 0 0 0.821
King Eider 215 45 14 0 0 106 21 6 0 0 12 1 0 0 0 0.741
Common Eider 2995 1154 279 1 0 1144 439 106 0 0 12 5 1 0 0 0.846
Spectacled Eider 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pacific Loon 121 42 17 1 0 57 20 8 0 0 21 6 1 0 0 0.808
Red-throated Loon 36 12 6 0 0 13 4 2 0 0 0 0 0 0 0 0.789
Yellow-billed Loon 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Scoter species 437 146 36 0 0 194 69 17 0 0 21 6 1 0 0 0.759
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Table 5. Total number of birds of 9 species estimated by aerial surveys, the number of birds exposed to oil, and the proportion
of the total bird population exposed to 500 modeled trajectories of a 5,912 barrel spill (50m grid cells) and a 1,580 barrel spill

(25m grid cells) from the Liberty Project site. The impact of oil is shown for a range of severity in spill trajectories that

included the maximum, 90% quantile, average, 10% quantile, and minimum exposure to oil.

Total bird SE
Species population pop

Number of hirds exposed to oil

Proportion of total population exposed to oil

July trajectories — 50 m grid cells
Long-tailed Duck 20994 5940
Glaucous Gull 2748 457
King Eider 19842 8508
Common Eider 3300 924

Spectacled Eider 540 407
Pacific Loon 764 146
Red-throated Loon 164 47
Yellow-billed Loon 95 29
Scoter species 4814 2028

July trajectories - 25 m grid cells
Long-tailed Duck 20994 5940

Glaucous Gull 2748 457
King Eider 19842 8508
Common Eider 3300 924
Spectacled Eider 540 407
Pacific Loon 764 146
Red-throated Loon 164 47
Yellow-billed Loon 95 29
Scoter species 4814 2028

August trajectories - 50 m grid cells
Long-tailed Duck 37792 12999

Glaucous Gull 1730 316
King Eider 6698 4732
Common Eider 1477 1092
Spectacled Eider 30 30
Pacific Loon 666 146
Red-throated Loon 169 57
Yellow-billed Loon 17 12
Scoter species 3494 1927

August trajectories - 25 m grid cells
Long-tailed Duck 37792 12999

Glaucous Gull 1730 316
King Eider 6698 4732
Common Eider 1477 1092
Spectacled Eider 30 30
Pacific Loon 666 146
Red-throated Loon 169 57
Yellow-billed Loon 17 12

Scoter species 3494 1927

maximum 90%high average 10%low

least maximum 90%high average 10%low Least

6498
939
3102
618
52
147
33
15
668

4653
724
2338
491
40
105
27
11
444

13281
498
152

1272

82
16

270
9447
382
106
1144

57
13

194

3667
487
679
425

2
62
21

8

342

2810
363
523
322

45
16

264
7365
229
25
555

26

97
6442
180
21
439

20

69

1443
217
232
159

2
23
8

3
147

1130
170
172
121

18

112

2062

1710

84
10
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0.310
0.342
0.156
0.187
0.096
0.192
0.201
0.157
0.139

0.222
0.264
0.118
0.149
0.074
0.137
0.164
0.115
0.092

0.351
0.288
0.023
0.861
0.000
0.123
0.095
0.000
0.077

0.250
0.221
0.016
0.774
0.000
0.086
0.077
0.000
0.056

0.175
0.177
0.034
0.129
0.004
0.081
0.128
0.085
0.071

0.134
0.132
0.026
0.098
0.000
0.059
0.098
0.063
0.055

0.195
0.132
0.004
0.376
0.000
0.039
0.036
0.000
0.028

0.170
0.104
0.003
0.297
0.000
0.030
0.024
0.000
0.020

0.069
0.079
0.012
0.048
0.003
0.030
0.050
0.032
0.031

0.054
0.062
0.009
0.037
0.002
0.023
0.038
0.024
0.023

0.055
0.042
0.001
0.085
0.000
0.014
0.014
0.000
0.006

0.045
0.034
0.001
0.072
0.000
0.011
0.011
0.000
0.005

0.004
0.004
0.000
0.002
0.000
0.001
0.000
0.000
0.001

0.004
0.003
0.000
0.002
0.000
0.001
0.000
0.000
0.001

0.001
0.003
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.001
0.003
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.001
0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.001
0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000




Table 6. Number of birds estimated at 90% low, mean, and 90% high confidence intervals that were exposed to oil as for various quantiles of the 500 modeled
trajectories of a 5,912-barrel oil spill in July at the Liberty project site.

Quantile species 1090%ci mean hi90%ci 1090%ci mean hi90%ci 1090%ci mean hi90%ci
0.01| Long-tailed Duck 2 30 59| Common Eider 1 2 3| Red-throated Loon 0 0 0

0.1 4 84 168 2 5 7 0 0 1

0.2 7 138 282 4 10 18 0 1 2

0.3 12 182 356 8 21 32 0 2 4

0.4 29 467 938 13 35 64 0 3 7
median 0.5 61 1072 2135 26 74 117 0 5 13
0.6 93 1562 3126 64 146 272 1 9 19

0.7 125 2093 4270 91 241 415 1 1 26

0.8 162 2519 5121 122 357 629 2 14 34

0.9 209 3667 7744 154 425 765 3 21 48
0.99 354 6123 12807 189 601 1075 4 31 69
0.01 Glaucous Gull 2 5 8| Spectacled Eider 0 0 0| Yellow-billed Loon 0 0 0

0.1 3 10 16 0 0 0 0 0 0

0.2 8 27 45 0 0 0 0 0 1

0.3 15 64 113 0 0 0 0 0 1

0.4 26 143 257 0 0 0 0 1 2
median 0.5 43 193 342 0 0 0 0 2 4
0.6 53 230 413 0 0 0 0 3 8

0.7 71 287 505 0 0 0 0 4 12

0.8 87 367 669 0 0 0 0 6 15

0.9 119 487 870 0 2 10 0 8 20

0.99 173 726 1282 0 35 94 0 13 31
0.01 King Eider 0 0 1 Pacific Loon 0 0 0 Scoter species 0 3 5

0.1 0 1 2 0 1 1 1 5 10

0.2 0 1 3 1 1 2 2 10 19

0.3 0 3 7 1 2 3 3 19 34

0.4 0 6 15 2 4 6 5 39 73
median 0.5 0 14 35 4 8 13 10 66 124
0.6 1 37 91 8 23 40 21 175 342

0.7 10 213 505 11 32 58 27 230 453

0.8 19 367 926 15 45 77 35 275 523

0.9 34 679 1746 19 62 105 48 342 657

0.99 112 2062 4977 29 110 193 63 616 1351
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Table 7. Number of birds estimated at 90% low, mean, and 90% high confidence intervals that were exposed to oil as for various quantiles of the 500 modeled
trajectories of a 1,580-barrel oil spill in July at the Liberty project site.

Quantile species 1090%ci mean hi90%ci 1090%ci mean hi90%ci 1090%ci mean hi90%ci
0.01] Long-tailed Duck 2 28 54/ Common Eider 1 2 3] Red-throated Loon 0 0 0

0.1 4 77 152 2 5 7 0 0 1

0.2 6 122 245 4 9 16 0 1 2

0.3 10 162 317 7 18 28 0 2 3

0.4 25 416 827 11 29 56 0 3 6
median 0.5 54 897 1789 23 61 94 0 4 11
0.6 74 1282 2542 49 114 209 0 7 15

0.7 99 1550 3217 69 186 322 1 9 19

0.8 124 1995 3996 93 268 462 1 1 25

0.9 163 2810 5827 114 322 571 2 16 36
0.99 272 4548 9515 140 428 807 3 21 51
0.01 Glaucous Gull 1 4 7| Spectacled Eider 0 0 0| Yellow-billed Loon 0 0 0

0.1 3 9 14 0 0 0 0 0 0

0.2 6 23 39 0 0 0 0 0 1

0.3 13 50 96 0 0 0 0 0 1

0.4 22 120 217 0 0 0 0 1 2
median 0.5 35 156 280 0 0 0 0 1 3
0.6 44 188 337 0 0 0 0 2 5

0.7 55 229 403 0 0 0 0 3 8

0.8 65 278 513 0 0 0 0 5 12

0.9 94 363 646 0 0 6 0 6 16

0.99 120 544 982 0 22 62 0 10 24
0.01 King Eider 0 0 1 Pacific Loon 0 0 0 Scoter species 0 2 4

0.1 0 1 2 0 1 1 1 5 9

0.2 0 1 3 1 1 1 1 9 17

0.3 0 2 6 1 2 3 3 16 30

0.4 0 5 13 2 4 5 4 32 60
median 0.5 0 11 29 3 7 12 8 56 104
0.6 0 24 64 6 18 30 15 132 263

0.7 5 145 350 8 25 44 21 178 355

0.8 12 245 610 12 35 59 29 215 415

0.9 24 523 1358 15 45 77 35 264 503

0.99 85 1528 3711 23 73 136 44 405 854
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Table 8. Number of birds estimated at 90% low, mean, and 90% high confidence intervals that were exposed to oil as for various quantiles of the 500 modeled
trajectories of a 5,912-barrel oil spill in August at the Liberty project site.

Quantile species 1090%ci mean hi90%oci 1090%ci mean hi90%ci 1090%ci mean hi90%ci
0.01| Long-tailed Duck 3 4 6/ Common Eider 0 0 0 Red-throated Loon 0 0 0

0.1 13 22 28 0 0 1 0 0 0

0.2 26 39 52 0 1 3 0 0 1

0.3 50 103 151 0 2 4 0 0 2

0.4 79 287 559 0 4 10 0 1 3
median 0.5 123 703 1421 0 8 24 0 2 5
0.6 155 1069 2163 0 16 41 0 2 6

0.7 215 2093 4327 0 23 62 0 3 8

0.8 312 3833 8308 1 56 145 0 4 10

0.9 411 7365 15825 6 555 1452 0 6 15

0.99 958 11310 24384 12 1210 3176 0 15 46
0.01 Glaucous Gull 0 1 2| Spectacled Eider 0 0 0| Yellow-hilled Loon 0 0 0

0.1 0 6 12 0 0 0 0 0 0

0.2 0 9 19 0 0 0 0 0 0

0.3 1 17 36 0 0 0 0 0 0

0.4 1 25 54 0 0 0 0 0 0
median 0.5 2 34 72 0 0 0 0 0 0
0.6 4 45 98 0 0 0 0 0 0

0.7 6 58 129 0 0 0 0 0 0

0.8 9 107 221 0 0 0 0 0 0

0.9 40 229 452 0 0 0 0 0 0

0.99 83 471 981 0 0 0 0 0 0
0.01 King Eider 0 0 0 Pacific Loon 0 0 0 Scoter species 0 0 0

0.1 0 0 0 0 0 1 0 0 0

0.2 0 0 0 0 0 1 0 0 0

0.3 0 0 0 0 1 3 0 0 0

0.4 0 0 0 0 4 9 0 0 0
median 0.5 0 0 0 0 6 15 0 0 0
0.6 0 0 0 0 7 19 0 1 4

0.7 0 6 12 0 9 24 0 7 18

0.8 0 14 30 0 15 35 0 15 40

0.9 1 25 58 9 26 50 10 97 198

0.99 17 91 210 24 53 114 24 236 464
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Table 9. Number of birds estimated at 90% low, mean, and 90% high confidence intervals that were exposed to oil as for various quantiles of the 500 modeled
trajectories of a 1,580-barrel oil spill in August at the Liberty project site.

Quantile species 1090%ci mean hi90%ci 1090%ci mean hi90%ci 1090%ci mean hi90%ci
0.01] Long-tailed Duck 3 4 5/ Common Eider 0 0 0] Red-throated Loon 0 0 0

0.1 11 20 25 0 0 1 0 0 0

0.2 22 34 45 0 1 2 0 0 1

0.3 45 94 134 0 1 4 0 0 1

0.4 70 249 493 0 3 9 0 1 3
median 0.5 107 621 1202 0 7 17 0 1 4
0.6 128 866 1689 0 13 34 0 2 6

0.7 187 1734 3570 0 20 51 0 2 6

0.8 261 3313 7175 1 39 102 0 3 8

0.9 342 6442 13919 5 439 1154 0 4 12

0.99 768 8856 19062 10 1098 2876 0 10 35
0.01 Glaucous Gull 0 1 2| Spectacled Eider 0 0 0| Yellow-billed Loon 0 0 0

0.1 0 5 10 0 0 0 0 0 0

0.2 0 8 17 0 0 0 0 0 0

0.3 0 15 32 0 0 0 0 0 0

0.4 1 22 47 0 0 0 0 0 0
median 0.5 2 30 63 0 0 0 0 0 0
0.6 3 37 84 0 0 0 0 0 0

0.7 5 49 107 0 0 0 0 0 0

0.8 7 89 181 0 0 0 0 0 0

0.9 28 180 368 0 0 0 0 0 0

0.99 65 360 753 0 0 0 0 0 0
0.01 King Eider 0 0 0 Pacific Loon 0 0 0 Scoter species 0 0 0

0.1 0 0 0 0 0 1 0 0 0

0.2 0 0 0 0 0 1 0 0 0

0.3 0 0 0 0 1 2 0 0 0

0.4 0 0 0 0 3 8 0 0 0
median 0.5 0 0 0 0 5 12 0 0 0
0.6 0 0 0 0 6 16 0 1 3

0.7 0 5 10 0 8 21 0 6 15

0.8 0 10 22 0 13 29 0 12 32

0.9 1 21 45 6 20 42 6 69 146

0.99 9 65 151 19 4 83 19 171 335
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